Rubus spp. (wild raspberries) is one of genera belongs to Rosaceae, also distributed in the mountain forest of Indonesia. It has a high potency to be cultivated plant. Although, some of the potential of Rubus has already known, information of about fruit nutrients of species that distribute in the mountain forest of Indonesia are not known yet. This study was aimed to determine the fruit nutrients of five species of wild raspberries that was collected in Cibodas Botanical Garden. The results of our experiments demonstrate that the fruits nutrients contents varied among five species of wild raspberries from Indonesian mountain's forests. Rubus fraxinifolius has the highest content of sugar (5.05 g sugar per 100 g fruits) compared to Rubus rosifolius, Rubus chrysophyllus, Rubus lineatus and raspberry. During the ripening and ripe period, there were a different value of vitamin C and iron contents.
INTRODUCTION
The wild relative of fruit crops produces a range of essential heads such as food, fuel, timber, etc. The wild relative crops are the wild ancestors of crop plant and other species closely related to crops [1] . Rubus is one of the genera belongs to Rosaceae, also distributed in the mountain forest of Indonesia. It has a highly potential to be developed as crops cultivated plant. The genus Rubus, one of the largest plant genus containing over 740 species, is native to six continents and can grow in several locations [2, 3] . Furthermore, there was reported that 46 species of Rubus has found in Malesia Region, and 25 species distributed in Indonesia [4, 5, 6] . Many of them have great potency to use in crop improvement program and domestication. Currently, Cibodas Botanical Gardens as an institute of ex situ conservation has been collected eleven Rubus species (Rubus alpestris, Rubus alcefolius, Rubus chrysophyllus, Rubus elongatus Rubus ellipticus, Rubus fraxinifolius, Rubus glomeratus, Rubus lineatus, Rubus moluccanus, Rubus rosifolius, Rubus pyrifolius, dan Rubus sp.), some of them were collected from mountain of Indonesia, and also five out of eleven ( Figure 1 ) were grow well [7, 8, 9] .
Rubus is economically and ecologically important; as fruits crops, ornamental, invasive weeds, and in early forest succession [10, 11, 12] . In Cianjur-West Java, people already knew that R. fraxinifolius, called arben, is edible and has a potential for commercial fruit. In several countries such as United States of America, Russia, United Kingdom, Australia, China, Japan, some species of wild crop relative of Rubus has been domesticated and used as a fresh fruit and derivative products [13, 14] . In the other hand, the potential health benefits of berry consumption are now the subject of considerable public investment by various bodies including industry and governments. Moreover, R. idaeus is a species that com-, Volume 8 | Number 1 | January | 2018 monly develop as commercial raspberry. Kaume et al.
[15] and Talcott [16] reported that blackberry chemical composition varies on the basis of variety, growing conditions, stage of ripeness, and harvest and storage conditions. In addition to valuable polyphenolic compounds, blackberries contain carbohydrates and several essential vitamins and minerals. In the other hand, Rubus also has potential as a medicinal plant. Van Valkenburg and Bunyapraphatsara [17] reported that some of Rubus spp. could be used as a medicine for dysentery and diarrhea.
Although some of the potential of Rubus has already known, however information about fruit nutrients of species that distributed in the mountain forest of Indonesia is still unrevealed. The aim of this study is to find out the nutrients content of five species of Rubus spp. that was collected in Cibodas Botanical Garden.
MATERIALS AND METHODS

Fruit production and harvesting
The fruit production was carried out in Cibodas Botanical Garden, Cianjur, West Java, Indonesia. Five species of Rubus spp. (Table 1 ) collected from Cibodas Botanical Garden was used as samples. A hundred gram of mature fruits is harvested from each species. Afterwards, each sample was stored in the bottle containing 50 g/L of metaphosphoric. Furthermore, vitamin C, and iron/Fe were analyzed in three stages of fruit maturity i.e. ripening fruit stage I, ripening fruit stage II and ripe fruit.
Nutrients analysis
The nutrient analysis was carried out in the chemical laboratory of the Academy of Chemical Analysis Caraka Nusantara. The analysis of the fruit included the total of carbohydrate sugars, crude fiber, vitamin C, and the calories. Methods of the analysis were as described in The Chemical of Foods [18] .
The analysis of a total of carbohydrate and sugars were based on the reducing activity of glucose in reducing the Cu 2+ ion becoming the Cu 1+ ion in Fehling solution which consists of copper sulfate, sodium hydroxide, and sodium potassium citrate. The excess of Cu 2+ was determined by the iodometric method. The results of determination then were calculated by the factor for the total of carbohydrate and the sugars content respectively.
The crude fiber is the organic residue which remains after the material has been treated with light petroleum, boiling dilute sulphuric acid, boiling dilute sodium hydroxide solution, dilute hydrochloric acid, alcohol, and ether. The crude fiber consists largely of cellulose together with a little lignin.
The vitamin C content of fruits was analyzed by macerating the sample with the stabilizing agent of 5% metaphosphoric acid and titrating the filtered extract with 2,6 dichlorophenolindophenol. Firstly, to standarize the indophenol solution by dissolving 0.05 g 2.6 dichlorophenolindophenol in water, diluted to 100 mL and filtered. Dissolved the pure ascorbic acid exactly 0.05 g in 60 mL of 20% metaphosphoric acid and dilute with water exactly 250 mL. Then pipette 10 mL of the solution into a small flask and titrate with the indo-phenol solution until a faint pink color persists for 15 seconds. Express the concentration as mg ascorbic acid 
RESULTS AND DISCUSSION
The results of nutrient analysis of five species of wild raspberries were shown in Table 2 . Carbohydrates are the most abundant constituents in fruits, representing 50% to 80% of the total dry weight. The contents of carbohydrate total of the fruits varied among species of Rubus; the contents were between 6.84 g to 11.48 g. The highest were for the R. fraxinifolius and R. chrysophyllus, and lowest was R. pyrifolius. However, there is similarity content between the R. fraxinifolius and R. chrysophyllus, and between R. rosifolius and R. lineatus.
Compare with Raspberry from USDA data, five species of wild Rubus had a lower value of total carbohydrate.
Rubus are a low energy fruit comprised primarily of natural carbohydrate and dietary fiber, with the main sugar form being fructose and Probst [19] reported that carbohydrate nutrients of raspberry from Australian and New Zealand between 4.90 to 7.50 g per 100 g. Moreover, the results show that sugar content of R. fraxinifolius was higher than the USDA data of raspberry and the others species of wild Rubus ( Table 2 ). The type of fruits is affecting the variation of sugar content. Fructose are present on all fruit juices, but vary in their amount of sucrose, glucose and sorbitol [20] .
One of the most abundant sugars in fruit juices is fructose. Fructose, also known as fruit sugar, is simple monosaccharide absorbed directly into the bloodstream during digestion. Some people believe fructose is healthier than sucrose because it is found naturally in fruit. However, it can be equally harmful [21] . The calorie of the fruits depended on the content of carbohydrate total. As shown in Table 2 , that if carbohydrate content of Rubus were high, its followed by the highest content of calories.
Crude fiber is the residue of plant food left after extraction by dilute acid followed by dilute alkali [22] . The results of crude fiber content of five species wild Rubus (Table 2) varied from was 3.36 mg (R. pyrifolius) to 8.43 mg (R. chrysophyllus). Ahmad et al. [23] also reported that fiber content of some Rubus varied from 1.66% (R. ulmifolius) to 5.90 (R. niveus). Although in general our results were higher than Ahmad et al. [23] , but only R. rosifolius (7.10 mg) and R. chrysophyllus (8.43 mg) had higher crude fiber than raspberry.
Vitamin C is one of the most potential antioxidants vitamins. Generally, fruits are the best sources of ascorbic acid. Vitamin C analysis was done on two species of Rubus i.e. R. fraxinifolius and R. rosifolius. It due to the limitation of fruit production from others species are very limited. In our experiment on R. rosifolius and R. fraxinifolius, we divided into three level of fruits i.e. ripening fruit stage I, ripening fruit stage II and ripe fruit. Ripening fruits stage I is characterized by dull color, the texture was hard and less juicy, fruit stick to the receptacle. In ripening stage II, the fruit color is redder but not bright and stick to the receptacle. Ripe fruits are bright red or orange, tender and juicy, easy to remove from receptacle. Moreover, the results show that the vitamin C of R. fraxinifolius is higher than R. rosifolius ( Figure 2) . In R. fraxinifolius, the highest content of vitamin C was shown on ripening fruit stage II (83.65 mg/100 gram) and followed by ripe fruit (82.97 mg/100 g) and ripening fruit stage I (54.62 mg/100 g). In the case of R. rosifolius, the vitamin C contents obtained during the ripening stage I and ripening stage II were lower than the vitamin C contents at ripe fruit (54.30 mg/100 g). Rahman et al. [25] reported that the amount of ascorbic acid in plants varies greatly, depending on such factors like the variety, weather, and maturity. In our experiment, fruits were harvested from the different plant at the same time. Furthermore, the ascorbic acid content of fruits is never constant but varies with some plant at the same time. Furthermore, the ascorbic acid content of fruits is never constant but varies with some factors which include climatic/environmental conditions, maturity state, and position on the tree, handling and storage, ripening stage, species and variety of the fruits as well as temperature [26] . However, the ascorbic acid content of the selected unripe fruits was found to be greater than that of the ripe ones. Also, the ascorbic acid decreased upon ripening, temperature increase and time which are attributed to degradation caused by heat and oxidation [27] . It has been reported that high nitrogen fertilizer rates can decrease ascorbic acid levels in fruits and that proper potassium levels are needed for good ascorbic acid levels. Additionally, climate, especially temperature-total available heat affects ascorbic acid levels. Areas with cool nights produce fruits with higher ascorbic acid levels while hot tropical areas produce citrus fruit with lower levels of ascorbic acid. Environmental conditions that increase the acidity of citrus fruits also increase ascorbic acid levels. The position of citrus fruits on the tree also affects ascorbic acid levels. All these and more contributed to the reasons behind the erratic values of ascorbic acid contents of citrus fruits all over the world [28] . Iron (Fe) is a mineral micronutrient considered essential in human nutrition besides manganese (Mn), copper (Cu), zinc (Zn), cobalt (Co), sodium (Na), chlorine (Cl), iodine (I), fluorine (F), sulfur (S), and selenium (Se). Iron, a redox active metal, plays an important role in the oxidative defense system. In general, vegetables are a richer source of minerals than fruits, but both vegetables and fruits are considered "nutrient-dense foods" in that they provide substantial amounts of micronutrients, such as minerals and vitamins, but relatively few calories [29] . By comparing three level of maturity fruits of R. fraxinifolius, the results show that iron content in ripe fruit is higher than ripening fruit stage I and ripening fruit stage II (Figure 3) . Our results were in line with Wegwu and Amadi [30] that reported iron contents of ripe fruits is higher than unripe fruits. Moreover, Ahmad et al. [23] reported that iron content of wild Rubus varied between 2.16 mg/100 g to 4.25 mg/100 g. Referring to USDA Data for raspberries, the iron content of R. fraxinifolius is very low. The USDA data show that iron content or raspberries were 0.7 mg/g [24] . The essentiality of iron residues in its capacity to participate in one-electron exchange reactions. Iron is required in numerous essential proteins, such as the heme-containing proteins, electron transport chain and microsomal electron transport proteins, and iron-sulfur proteins and enzymes such as ribonucleotide reductase, prolyl hydroxylase phenylalanine hydroxylase, tyrosine hydroxylase and aconitase [31] . Iron is a constituent of the haem complex, a naturally occurring plant chelate involved in electron transfer in a number of important plant enzymes [32] .
Fruit quality and nutrient are a premier factor to be considered in order to develop new cultivar and improved wild raspberries. Although many other characteristics such as agronomic performance, the primary objectives in modern raspberry breeding focus on highquality fruit, good yield, shelf life and suitability for shipping for the fresh market and for mechanical harvesting for processing [33] .
CONCLUSION
This research demonstrated that the total carbohy- drate, sugar, raw fiber and calorie varied among five species of wild raspberries from Indonesian mountain's forests. In the other hand, the maturity of the fruit which is the stage of ripening and ripe fruit affected the value of vitamin C and iron on R. fraxinifolius and R. rosifolius fruits. It can be considered as a period for harvesting in order to obtain an ideal consumption quality of fruit.
